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To facilitate message transmission,
adaptive routing and virtual channels have 
been proposed to increase routing adaptivity 
in two-dimensional meshes. However, 
increasing channel buffer utilization without 
considering even distribution of network 
traffic loads tends to cause congestion in the 
most adaptive routing area. To avoid such 
traffic congestion, we propose the concept of 
the restricted area to conduct message 
routing and balance buffer utilization. The 
proposed restricted area is defined to be a 
part of the network where message
transmission concentrates. The location and 
size of a restricted area can be determined 
based on the region of adaptivity. By 
applying the restricted area concept, an 
appropriate routing channel will be selected 
from the set of allowed channels (derived 
from the existing routing algorithms) to 
prevent messages from entering the restricted 
area, or to guide messages through the area as 
quickly as possible when entering is 
inevitable. More balanced buffer utilization 
can be thus achieved. The performance of 
several routing algorithms with or without 
using the restricted area is simulated and
evaluated under various situations (such as 
different traffic loads and distribution 
patterns). As the results indicate, algorithms
employing the restricted areas to attain more 
balanced buffer utilization yield constantly 
larger throughput and smaller latency than 
those without employing the concept. Such
performance gain manifests not only the
2advantage of the restricted area concept but
also the importance of balancing buffer 
utilization. 
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